Mutations at position 7445 in the precursor of mitochondrial tRNA(Ser(UCN)) gene in three maternal Chinese pedigrees with sensorineural hearing loss.
We report here the clinical, genetic and molecular characterization of three Chinese pedigrees with nonsyndromic bilateral hearing loss. Clinical and genetic evaluations revealed the variable severity and age-of-onset in hearing impairment in these families. Strikingly, there were extremely low penetrances of hearing impairment in these Chinese families. Sequence analysis of the complete mitochondrial DNA (mtDNA) showed the known A7445C mutation in two pedigrees and the novel A7445T mutation in another pedigree, in addition to distinct sets of mtDNA polymorphisms belong to Asian haplogroups D4j and F4. Indeed, the A7445C or A7445T mutation in the CO1 and the precursor of tRNA(Ser(UCN)) genes was present in homoplasmy only in the maternal lineage of those pedigrees but not other members of these families and 164 Chinese controls. In fact, the A7445C or A7445T mutation results in a read-through of the stop condon AGA of the CO1 message on the H strand of mtDNA, thereby adding three amino acids (Ser-Gln-Lys) to the C-terminal of the polypeptide. However, the mutated polypeptide may retain a partial function. Alternatively, the A7445C or A7445T mutation is adjacent to the site of 3' end endonucleolytic processing of L-strand RNA precursor, spanning tRNA(Ser(UCN)) and ND6 mRNA. Thus, the A7445C or A7445T mutation may also cause a defect in the processing of the L-strand RNA precursor, thus causing mitochondrial dysfunctions. Furthermore, the occurrence of the mutations at position 7445 in these genetically unrelated subjects affected by hearing impairment strongly indicates that mutations at the position 7445 are involved in the pathogenesis of hearing impairment.